
LƴŎƭǳǎƛǾŜ Wκ˕ Longitudinal Double Spin Asymmetry 
Measurements at Forward Rapidity in p+p Collisions 

at PHENIX

Haiwang Yu (Peking University) for PHENIX Collaboration

The 7th International Workshop on Charm Physics (CHARM 2015) 
Wayne State University, Detroit, Michigan
May 18-22, 2015.



Outline

ÅProton Spin Structure

ÅGluon polarization of the RHIC Spin Program

ÅὐȾdouble longitudinal asymmetry (ὃ ) at forward 
rapidity
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Proton Spin Structure
"Spin Puzzle"
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Decomposition of the Proton Spin

Manohar-Jaffe sum rule:
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Lƴ мфулΩǎ ŜȄǇŜǊƛƳŜƴǘ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ aǳƻƴ 
Collaboration (EMC) discovered that quarks 
only carry a small portion of the proton spin.

Current knowledge from Polarized Deep 
Inelastic Scattering (DIS) and Semi-inclusive 
DIS (SIDIS) Measurements:
ɝɫ σͯπϷ
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Focus on this part today



RHIC Spin Program
Gluon polarization
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2014 DSSV Global Fit

ÅIncluding 2009 RHIC data sets, the 2014 
DSSV global fit suggests non zero 
polarization of gluons in the proton at 
intermediate x range (0.05~0.2).

ÅYet at low x range, the errors of DSSV are 
still poorly constrained

ÅMeasurements from forward rapidity 
needed. 



RHIC Spin Program
World's only polarized proton collider
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Double Longitudinal Asymmetry

Theoretically:
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Experimentally:
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Where ὖȟ is the polarization of Blue (Yellow) beam.

And R is the relative luminosity:
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RHIC Spin Program
Recent Longitudinal Runs

PHENIX Recent Longitudinal Runs:

Figure of Merit:
High polarization is essential for effective asymmetry 
measurement:

Single Spin Asymmetry: ὒ ὖ

Double Spin Asymmetry: ὒ ὖ
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Year ί(GeV) L(ὖὦ ) P(%) FoM(ὖὒ)

2003 200 0.35 27 0.0019

2004 200 0.12 40 0.0031

2005 200 3.4 49 0.2

2006 200 7.5 57 0.79

2006 62.4 0.08 48 0.0042

2009 500 10 40 0.26

2009 200 14 57 1.4

2011 500 16.7 48 0.88

2012 510 30.03 52 2.2

2013 510 150 55 14
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ὐȾὃ @ forward rapidity
Wκ˕ ǇǊƻŘǳŎǘƛƻƴ ŀǘ wIL/
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Phys. Rev. D56 (1997) 7341At RHIC energies �,/ �ðproduction is 
dominated by gluon-gluon fusion.

The ὃ for �,/ �ðcan be written (LO):
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